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Abstract of WO 0008637 (A1 } 
An optica! disc is described for recording data, which 
disc has a recording area for recording data 
encoded in optica! marks at a recording density. The 
recording area has circular or spiral tracks provided 
with a servopattem comprising headers alternating 
with track portions. The headers contain position 
information encoded in preformed marks. The track 
portions comprise periodic characteristics, e.g. a 
wobble, to synchronise the data writing and reading 
operations. For reliably detecting the headers the 
phase of the periodic characteristics comprises a 
phase jump at a predetermined distance before 
each header. 
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WO 00*863? 

H ! disc s for scanning f. dis 



The :~u\t:en vl tc> ! o < ; - N * . w * " - ! 

reo s hr Jau ilvVOC <^s - a . e. ^'i> (' c -c^dm;; a3 < cor >mm$ 

circular or spiral tracks provided with a servop&ttem comprising headers alternating with track 
portios . it * ; position irk uun en da 1 heads dt n\ ami which 

f id po » i £ 

1 ik 1 » > . t ' !> * ! f 

itical disc- which device < q art * t orv t >1 ret nd 
positioning means for position? ng the recording head on a track at a position to be recorded, 
i . m> n x 1 r>ep,va 

information from die headers. 

a relates to i read device h 
disc, w hk device t . pris is a send head, tead eo > 

positioning the read head on a track at a position to be mead, the positioning means comprising 

(X u< t i s. " 5 <M c i , I tO Pi ' v. v. t t 



Su< h a record carrier and » f 5 ' 

\pplicat on 1 Pi) 58? 019, document Di in the lis; of related documents. The document 
discloses a record carrier in the forms of en optical disc having a recording area comprising a 
>at rn t , . f x <- , w? rvopattem oi 1 ki racks Fhe 

^ N , ^ ! v > ^ hH e ^w 

distributed along the turns of the track a; regular angular intervals. The recording tracks are 
Uiboivniov i s ^ - v t s en 1 v *ead I'he headers 

i.onr^ OOstJi^ t none a.. .... an. a v ^n^'" 0 J'eu i> u;o <.\". - . n.w 

N v xau - ^ ( 

embossing. The address marks represent position information for positioning a recording head 
n d aredt tck at res lieatwe fo e address of tl e; ding read the ad( 

area. In a direction transverse 10 the tracks, be. radially, the headers are aligned. 1 he disc 
comprise- one , addre>.s and 1 bxed number of radially aligned servo pits ?n each mm. 
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s s jnj? ~ M.-ca! ed sampled servo pattern. The se \ o p itern *.onapnwng ra hai;> ; 
elements is called Constant Angular Velocity (CAY) serve pattern, and is to be scanned by a 
servo system having a phase k;,v, loop VI 1 , . generate > servo frequency locked to the 
mum a en-w ( cJ - T f * * t i 3 Keie-wd 

5 $erv< n b Is pros i i on clock 

locked to >eedw data d/wme operant which are f me so " (, \ ons 5 
linear density, which corresponds to the well-known constant linear velocity (CLV) systedt. 
Y\ i \m a i the miotic ta ch 

setting | int. are adjusted t h new position >attheserv< k < 

10 o the CAV servo p i * rt the headers ways be read a the servo 

i recording app mses an optical systen ead 

information by get > diadon beam on a track o - ^ fhe 

<ptic; i disc is rotated and the sxm o positioned in radial dtxw turn or the centre of the track by 
servo means for scanning the track. 'Dating scanning the servo phase locked loop is locked to 
IS the rotation frequency of the disc for reading the CAV servo pattern. The data phase locked 
loon is locked to the CLV data speed. The known record carrier and apparatus have the 
i oJ en < or * x . * v vv.u um ,.ih wuao 

the C AV servo pattern, and a second phase locked loop must be locked to the CLV data 
density, 

20 

It is an ob provide a opt disc, a wording an< 

i for a m ie t « less compi £ k - c rs 

For this purpose a t >pi ia d sc as described in the opening paragraph is 
25 n > > o-m ' t > }s ' * \ s> 

comprise ! H istheeffe 

that the heads detection i cos * * * iers, whi 

x v x ) ^ c Ihts h ^ >, jvant ge ,htu c-we\m 

ietea ders, e.g. fais < teadet wot tnm >ort ! < 

30 o le presence of the se op is detected firs 

f. x i\ ^ - . < ( . < .v ; r\ 

opening paragraph js characterized according to the invention in that the header detecting 

f if - - v av. 1 * iv J w o s t 

redetermined distance before each headet Kvt «c s e ope? g 
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j » j mv< ceolao heraoe $ t^ebe^ce eiCv ng ™& NU 

aaangedfoi delecting a phase ,u i the phase o; he pcri< lice raets sties at a 
orcdetemriiJed distance before each header. This has the advantage, that less errors occur m 
detecting headers in advene reading conditions, e.g. in the presence of interference or dust. 
5 The invention is also based or the f dlov ins re c gmtioi re atmg to the 

tei aHK\ of ^\v\"\" ! ! ws ^ ! v ! 1 ! 

| Ki ,, 1 S 5 < >5 i 1 > * ^ S V , 

CLV io ^ ii. ^ .uoc.ann.ih> ecua; u> the d.-,u recording „ « s % t tr.e track portions. 

Hersve wi - v \- - Is cs n s vu ! . u ^ oon n o 

10 j i ! n i >< s ? ! is in 3 

different ne< <n ! v - , s „ v ^ * 

separate horn interference the data or address marks. 

An embodiment ol the q I disc is e d in ti at h« hi if e -s a e 

•A^Uti > > i , > ^ ^np \>* th«h '"-edli ins?K 

1 5 advantage, that when scanning, cross talk froo'i neighbouring tracks causes less disturbance of 

the servo signals. 

Further advantageous, preferred embodiments of the apparatus and detection 
uns act N gi N d< S < 



Thesesod other aspects of the invention will be apparent from and elucidated 
further with reference to the embodiments described by way of example in the fol lowing 
description and w erenct 1 mpa ha i 

ligttfe 1 shows a record carrier. 

Figure 2 shows a prior an optical disc wan a CLV header pattern, 
Figure 3 shows a zoned optical disc. 

S !O VJ ^ V V v . ' a 

Figure 5 shows an apparatus for reading a record carrier. 
Figure 6 shows an apparatus for writing and reading a record carrier. 
Figure 7 shows a land/groove servo pattern at a zone boundary, 
Figure 8 shows an optical disc having a wobbled track. 
Figure 9 shews servo signals generated at a zone boundary, and 
1 „ 1 n^s fit ad ii 

Corresponding dements .r different Figures nave identical reference numerals. 



4 

Figure la shows a disc-shaped record carrier I having a track 9 intended for 
recording and a central hole 10, The track 9 is arranged in accordance with a patten) of turns 

5x { , , t s , i tm Ms i Ilv-kJD 

a pra-emhossed track structure provided during manufacture of the blank record carrier. The 

s u i p xhc4 vrind; enables a read/write head to 

f 0 |) V { \ racl 9 i m H 

othei track tattercs hevms stfcsutnt.ia > pan e tracks in whict the turns are concentric 
instead of spi iormm t 

Figure lb is a cross-section taken along the sine h-h of the record carrier 1, in 
which a transparent substrate 5 is provided with a recording layer o and a protective layer 7. 
Phepreg may be im ented a ndentation or an elevation, or as a material 

property deviating from us surroundings. The recording layer 6 may be optically or magneto- 

pticaliy (M< fa nsass vice for writ t ? 1 > 

known CD-Recordable system.. During writing, the recording layer is locally heated by a beam 
of electromagnetic radiation, such as laser light. The recordi ng layer in a re~wri table record 
cam u > amorphous 

or crystallized state when it is heated to the correct extent. 

Figure Ic shows an alternative track structure consisting of alternating elevated 
and deepened tracks, called lands 11 ^grooves 12. It is to be noted, that both lands 1 1 and 
grooves 12 serve as recording tracks. Each tutn has at least one area interrupting the lands and 
grooves .on , mnng a header area Fot ix spiral pattern the grooves may he continued as 
grooves once in each turn after the header area constituting a double spiral by the concatenated 
lands and the concatenated grooves. Alternatively at least once per turn a transition from land 
och, v s \ecNU es • ve > . htrg to the other type after the header area. 
According to the invention the tracks arc subdivided in recordable track 
portions 3 < - fhc track portions 3 atxi for read got recording 

> x o n i k x f < 1 n . 

if s ! s u t < i i iU t 1 tu O 5 

position of the header and the adjoining track portion relative to the beginning of the track or 
radial arid ariguiar parameters, e.g. address marks representing address information. Address 

on ■> x < ! 5 •> - "> h - M *>s !ff 

enable pes ead id anywhere on the e 1 e< r. Tht 

headers are located at a few, i.e. four, angular positions .in each turn of the track, which 
corresponds to the header locations used in the Constant Angular velocity (CAY) system. 
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H^es , oes m i h.v "«-"• cata ^ ! ^<- ' ^ 

density, i.e. the marks are encoding the poster, information at a constant density This is 
» „ t u h , -■ - v eado: ate m ia Dta t s m 

1 t Hi i v i v > s v „ » f <• m J P < ! ! - ' VMMt 

the distance to the middle of the central hole 10, The track portions ate recorded at a constant 
density, and therefore die amount of data in a track portion is proportional to the ratal 
position called the CLV format The data within the track pontons and the position 
information in the adjoining header are recorded at the same density and can be read with the 
same reading means. Data to be recorded is subdivided to sectors of a fixed length, which are 
recorded from a first arbitrary angular and radial position to a second arbitrary position, sard 
positions being in between headers, in the disc format according to the invention there is no 
requirement to have a number of sectors fitting exactly in a turn, which gives additional 
id Mi - tensity, 'because no zoning or s *set N » 

arbitrary positions can be calculated according to a few formula's knowing the amounts of data 
recordable m each track portion. Hence a reduced header overhead is achieved using a few 
CAV aligned headers per turn and writing sectors at CLV data density, which sectors are not 
aligned to the headers. 

Figure 2 shows a prior art optical disc 2L such as DVD-RAM, using a sorted 
CLV format (CLV - Constant Linear Velocity, .It. constant .recording density independent of 
the rad al po v.: s J 2 3,24 are provided for each sector, and the recording area of 

the dwe ts subdivided in coaxiai annular zones. Each track pun am within one of the stones 
k o x - « -v? n 1 h so i'tu cader comprises & physical address for that 
sector. Each zone has a fixed somber of sectors m a turn, and the number of xones increases 
bv one for each radially outward nest zone. The headers 24 of the first sector in each turn are 
aligned radially. The further headers 22,2a are aligned within the zone, and within said zone 
h or. mot 1 i «a i i > s . ' « T x x s M 

Angular Velocity). The format of this disc is called ZCLV (Zoned CLVy However the prior 
a 1 2CL\ disc has a s.ignifi ! a sto < t trge amount of 

headers. This loss is referred to as overhead, which overhead is reduced by the invention, 

1 Mix. \ S ' > USC v t i. > ! i " v I' ' * 

recc ding a? ro m * - i o hit Fhe recon tre 

,otronK-esruukro on t<.* as sho^ * t huts i . Of - mA u. t to *xtU ^ 
headers 34 forming track portions. The headers are radially aligned, m particular the beginning 
of the headers is aligned along straight radial lines 36. The recording area 31 of the disc is 
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subdivided in coaxial annular zones, and within each zone the track portions are arranged for 
recording a same amount of data. Within a zone the density starts at a nominal level, say the 

LVc sit; . iecreaxes ^ Jortion to e radial posit o of tr rack onion c ei v. 
am Ki f,£g ng of a next zone the density is set to the ti level, H e the d 

within ea h zm< *s accordmg to the e A\' >s v * aurrge m ^ e; tec ^.a?' 

lu , n ! t > k \ u 

number of zones, e.g. larger who only a few large zones, Hence each track ponton within otse 
of the zone era 1 i cor< a.me predetermine fc tck portion 

< * M«v , ««t n ^ o H<\aivrto< > s n n, o 

said CLV density. The headers are written at the data density, which decreases outwardly 
within a zone according to the CAV system, the ending portions 35 of the headers are aligned 

t a <j ) „, v , , N , i,m t » v m<M d ! ^nrwm^d 

spoke. In an embodiment of the esse the track portions are provided with periodic 
characteristics indicative of the density for the respective track portion. During scanning in a 
readi periodic charecte < nal in a sc nal i 

the servo signals or the data reading signal. The periodic signals can he used to synchronize 
the data recording or reading, e.g. by a phase locked loop circuit locked to the periodic signal . 
The periodic characteristics maybe a variation of the track position in a direction transverse to 
the track called a wohhie, or other variations of width or depth of the track. A track wobble for 
a CLV disc without headers, e.g. a CM, Is described hi US 4,901,300 (1)2). In an 
embodiment of the zoned dise aecOrdmg to the invention the track wobbles within a zone are 
radially aligned. The number of wobbles within a track portion is constant, and a fixed amount 
of data corresponds to one wobble, e.g. one wobble is 324 channel hits, and a frame is 6 
wobbles or 1944 channel bits or 155 data bytes tor a given channel code. 

Figure 4 shows a header and sector layout. Figure 4a shows a land/groove 
pattern interrupted by headers in an enlarged and schematic way. A first groove 41 is 
interrupted by a header area 40. A first land 42 radially adjoins the host groove 41, and further 
grooves and lands follow. The grooves are provided with a transversal variation of the 
I uto the so-called wobble, winch is aligned between grooves. The header area ;s 
subdivided in a first portion 43 used for groove headers and a second portion 44- for land 
headers. Hence the reading of address marks 45 representing the poshion information is not 
? n , o t \ " ' 1 J » *^ 

Figure 4h shows a header and track portion layout indicating the logical 
assignment of information stored. The una of length is the wohhie period, which corresponds 
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to a fixed amount of channel bus as explained above. First a header are 40 is give*, subdivided 
in a groove header portion 43 and a land header portion 44. Thereafter a 5 wobble control 
portion 46 follows for eon '< - i a oco >l portion 46 is 

subdivided m a Gap (non written area directly adjoining the header area,}, a Guard area for 
starting tU v.mmg et\ u - wamc- to m^ e an m ^ t C>o v to ens v\e a r > 

YFO area for locking a Variable Frequency Oscillator, arid a SYNC pattern for logically 
synch onism \ < i > > « « < ! K - ^ 1 f ^ ows k>5 

steurmt,. < t ^ 1 - s > 

the track portion . The test part 48 of the track portion before the next header area is subdivided 
irtafW MYs wul i ! 1 1 \ ? odv ^ h u nd Gap with 

ssmilar function as Gap and Guard m the control portion 46. 

i; i i K S * ^ 1 ^ «- ^ * ^ * < a s, tOt H 

of a fixed length of: kB - ch each fot example require 98 wobbles « s i - ecx oak I a 

» . ! v I i t i 

Correcting Codes are included tor correcting errors anywhere in the ECC block. Such along 
ECC block provides better protection against bum errors, and constitutes the minimum 
amount of data to be written, Also if only one sector must be changed, the full ECC block is to 
be rewritten including newly calculated eitor codes > A linking sector 141* which is only a few 
wobbles, is resent as buffer in between ECC blocks to allow independent writing of such 
blocks. Usually the linking sector is written with: dummy data to make sure that no 
Intermediate blank areas remain. Obviously the ECC block does not fit in a track portion, the 
block may be larger or smaller then the DATA area 47 within a track portion. The actual start 
of an ECC block can be easily calculated from the length of the block : the block address and 
the size of the track portions, which varies m a predetermined way in dependence on the radial 
position. Said calculation gives & track number, a header number within the track and a 
distance from that header, e.g. expressed as a no of wobbles, i an embodiment of the 
onlicai disc the position information in the header comprises a track number indicative of the 
radial nn r of the track and header number indicative tor i am.mke position of the header. 
It is to be noted that a specific header will always be within a block with a specific address and 
them will always be located a next block at a known distance from that header. In an 
embodiment of the optical disc the position information in a header composes a block address 
indicative of the block iocatable at the header and a next block indicator indicative of the 

om the head e ock. The block address mas c block 

starting before and including said header, or it may be the address of the next starting block. 
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Frames 5 and 6 show apparatuses according to the indention for « - o 1 m • 
r ecos ca 1 ! qypara offigi Sis ranged for re g the record me 
record earner is identic^ to the record carriers shown in Figure 1 or Figure 3, The device is 
provided with a read head 52 for scanning the track on the record carder and read control 

example eomprismg a <.dimv d< octets «. a a~ * \ <• ' 

control unit 56, The read head comprises an optica) system of a known type for generating a 
radiation * » s £ s k > ■* . » ere * er via a radiauo 

beam 65 guided through optical elements, The radiation beam 65 is generated by a radiation 

, , i t . J , ! U ' U ! ^ * , » v,i U 

adiationbej » * < * 59 for fine p og of t 

spot 66 in radial direction on the centre of the ma k. The i at k - 1 a orator 59 may comprise 
i x - , v rgTof« 
? <s tP , a ' t k m -* o» ue se^ head or on apart : on a fixed position sn the 

v3V{ViU'Mv,|U OO JiU v\ " ra Kh i m , K.\iC^ > d 1 

recording iayci ; ■■ detected by a deiecvoi of a usual type, e.g. a four-quadrant diode, for 
generating a detector signals 57 including a read signal, a tracking error and a focusing error 
signal. The apparatus is provided with tracking means 51 coupled to the read head for 
u t Mil i i f n t m 

During reading, the read signal is converted into output information, indicated by arrow 64, in 
ihescat c lacapiv n.s ts provided with an heade ctoterara Oka den um- tss 

h ( u s m s k * . 1 , ocven s ' * ^ * ' 

h Kite n ofth t ^ ecord cards The he tetect scans art rranged 

lai k i i i mo m- » o , mt- ^ ! n u d< a is dm k's * \ hk 

substantially corresponds to she constant density used m CLV. The apparatus has positioning 
raves si lot axrm ^ -osUho e^ me to ,< f\ao r ; t h, c -> cs on o- Pn truck the tine 

\s o a v •> Ti d i 1 - I 5 > i 

svstem control unit 56 for receiving commands from a controlling computer system or from a 

s , > < o s. ^ isvs mne^ed i< \ 

v v ? ^ ,x \ ' o % m * ■- ! u 1 

the reading unit 53. To this end. the system control unit composes control circuitry, for 
example t rop > ?ot £ Jrog 3 nemory and con to |ates s< pe orn s f 

c < T s y also be implemented as a sta 

jachlfK og cuss s * v ed, that t ders are located at CAV positions, ai 
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therefore the amount of data in the track portions is dependent on the radial position. The 
reading unit 53 are arranged for e ungating the headers . oee the data read which eliminating 
may be controlled via the control lines 58 by the header detector 50. Alternatively the reading 
means are provided with deformatimg means, which recognise and remove the headers and 
farther control information from the data stream. In an embodiment the read device is arranged 
for reading a disc having continuous wobbled tracks, as described below wnh reference to 

reading in dependence the; >n a same pradet nmed amount da from as rank within one 
of the zones. A read clock is synchronized to the periodic characteristics and the reading unit 
53 reads a fixed number of channel bits for each instance of the periodic characteristics. In an 
embodiment me mad control means are arranged for retrieving the data from an area of the 

sck folh *> an un record , T , , . >ek is synchronised to the periodic 
c nn K u .so 5 in the mire cted rrea and hence the sea 1 ng speed i i idjusted d x sag s< mm g 

he una dart 

I s v - v m g<. perforn ! 1 > f Ion 

s -Jute a? follow*. A destred block aumos su.u 
command received from the user or from a controlling computer. The position of the block 
e>p<es\edi ataCK a x nam id > - i 1 u.'ons ^ atod 

based on the known amounts of data stored in each track portion. A table may he used torn 
zoned format, giving for each zone the first block address and the length of the track portions, 
which is ixecldu 5 a ; fh ra< di inct rem the cun t tic >e desired track 
number is determined and a control signal is generated for positioning means 54 to radially 
move the read head 52 to the desired track. When the radial movement is completed a header 
is read by the header d« die heads is processed to den i the 

desired track is being read, If so. the system control unit waits until the arrival of the desired 

i x scarded 
hcIO i n t ^ iu ^i* i 1 secto 

described with reference to Figure 4c. In practice ail data starting at the header will be mad, 
and any data before the start of the requested block will be discarded, and for reading the 
1ml me to cd ^ qau ! u " i '<v tv ck 

Preferably the system control unit 56 is arranged for combining the first amount 
d m a i urn tio i 1 > > - ther amount of data ron 
0 0 u 0 ■> ^ n fJt it" 1 1 1 

data retrieved from a track portion up to a neat linking position. Hence the total ECC block 
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comprises a first amount from part of the first track portion read, a final amount f ram pan of 
the last track portion read and as much intermediate amounts from track portions between the 
first and last track portion, 

Figure 6 shows a device for writing information on a record earner according to 
the invention of a type which is (rewritable m t for example a magneto-optical or optical 
n\ r m k i pn< v - * ° fl * ^ 

device is also equipped for reading and comprises the same elements as the apparatus for 
reading described above with Figure 5, except that it has a write/read head 62 and recording 
uvwInWNvUu t |uw i ^ <i « n ■« h N « ' ^d rrr \ vj truest o 
> compri x - ormatter, an error coder at der, tt mean 

51 and a system control unit 36. The write/read head 62 has the same function as the read head 

52 tc-get tet v Hh a write function at d < ip ed to the write end 60. The information 
presented to the input of the writing means 60 (indicated by the arrow 63) is distributed over 
togs i physical sectors ccording to formatting and encoding rules and v , 

write signal 61 for the write/ read head 62 .The system control unit 56 is arranged for 
v< « st urg f< - c , or nd for performing the position information recovery and 
positioning pro dessrii > * f< * 5 she wriong 

on, uiou n uks cpo it t n are formed on the rei rd carries Writing a <J 

.tadir; o' se < 1 i » > i .k, 

and channel coding rules, arc YvaiPknown in the art, eg, from the CD system. In particular the 
header dr. \ ! range >i k ading t ! , > s f f on frca heat 

substantially at the data density, which substantially corresponds to the constant density used 
mCLV. In the rect devk eadmgt j * 1 t « ms are 

synchronized to a data clock, which clock is generated by clock generation means. The data 
clock is also used to control the writing means 60 and/or the reading unit 53. The clock 
generation means can he controlled by the system control urct 56 based on the radial position, 
the zone an. the rot* an rate of the < I n erobodt »f ; de ice the clock generation 

i t i -»t. * ■» <. N ! s i 1 

means wh h a ..w , A eC kvp > h\T\ to i v >c n T . \tn, vr si oi the trad;,, suei * 
the wobble, den eg scanning. After a jump of the head 52,62 to a new scanning location the 
clock generation means may he preset to the data clock value at the new location, or the 

v? < vidthoi dph c y viy he increased to lock < cklytoth is wobb 

frequenc}. Hence thz wi.wd:eg emmvi means ere arranged tor detecting the periodic 
characteristics and for locking the phase locked loop to the periodicity thereof. A 



wo awm-i pcrawwwsoa 

U. 

) „h\\ i-n, «ch ' . ^ e„ ue a ^ r ^"^ l ^ lthi0 ~ f > 1 

peri< die charas ten t es a? d as * ihh a om Uk numbe ol peri dh ci u i< t isiics m a mm of 
the track is constant a same predetermined amount data in each track within one of the zones. 
Figure 7 shows a lander* < e v ^ o pattern &\ a zone boundary. The tracks 

Ml* i t t ! f ! I ^ I ! <■ OCJ VK 0 

spiral (not shown) to the left side of the Figure. The tracks are provided with wobbles or other 
pun ST m \1 \ a f o % s « - . « • ^ n uw w u e . s ,yc s v - . ' - * " 
71 j h\ t Puck ot u I rst . !"n «. ! ! o < - ' ! ' 

zone, the last part of said first groove track being shown on said left side of the Figure. After 
the mterrupdoa by header area 70 the first groove track 71 continues as second groove track 
1 m , , o < \ k v, n eawo i i M ot 

aud hence the intermediate land track 72 forms the zone boundary 74. From zone to zone the 
number of wobbles in a track portion may be increased, e.g< by 1 wobble or by a frame of 6 
wobbles, in the land/groove format dhe wobble Is implemented in the groove, and on the land 
tle*oM s*. , « i v tdd 1 si h w - i vt thJ d 

between two zones there is us interferons- between k two wobbles of slightly ditterent 
period, e.g. when the number of wobbles in a track portion is increased by one frame (6 
wobbles) at a zone boundary, the servo signal will he extinct to zero s;x times. The advantage 
of having only one wobble increase per track portion at a zone boundary is, that only one 
extinction of the servo signal ocam. Having one or only a few extinctions m a boundary track 
portion gives a sufficiently long a*es before a header where the servo signal is present at a 
sufficient amplitude to keep said phase locked loop in lock. Hence reading of the header is 
possible also at the boundary track portions and even recording data m such track pontons is 
possible. Alternatively said boundary track portions may be skipped, and even at least one 
heat cr dueUh tdioo o f hmd u has an 

interference of the two different wobbles and is not easily usable for data storage. Additional 
measures n ken i tocotan 1 th 

interference, butm c gnaw.,. . June c o\ . s ud u^k ' s - usee « data to ^ tot > 
n the zone boundary 74, It is to be noted, that on r> boundary 



iuti tern, toe unused tunt 



cc ad )> N k ^ iuj seo ^ , ! r > c, ^ ^ i > j n * ,h„ j f , r ud atde 

ope t -> voark one s iers are n a resulting 1,25 unu nd u a eigh 
heaOcrs ip a turn. lu an c til' c; s-omvt kcw s e. dw s;une iota! 

MOT . v » 1 ~ KWUM^s, I * 
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skipping the same amount, at groove tracks « each zone boundary, shown m Figure 7 as the 
groove track 73, 

Figure 8 s >ws eal dis ! ^ i Thereeorclng area 81 

is subdivided in three coaxial, annular zones 82, 83 and 84, Each zone ss provided with 
*ohh v. m ^ «» " xmocs, me 

middie zone 83 has n-f-8 periods and the outer zone nolo periods, The numbers of wobbles and 
the increase are selected for drawmg purposes only. The number of periodic characteristics at 
he start of a rr i donal to t dial t « t ie disc By 

selecting the appo the zones the difference i ie ni x o riodix 

characteristics from zone to zone may be selected to be low relative to total number of 
periodic characteristics in a turn. For example for a large number of zones (100) a difference 
of only a few wobble periods (.! % for a radial range of diameter n to 2n) from zone to zone 
can be achieved. The nsdtfng signal has the a strong component related to the periodicity 
(e.g. the wobble frequency); and is amplitude modulated with a relati vely low frequency due 
loth crosstalk ox surm ? « or >t sis » is from am hhoermg tia \ - I or practical reasons the 
difference in periodicity is selected to be even, eg. 4, 6, 8, Kb 32, 48 or 64 whereas the 
number of wobbles is about 3200 at the innermost xone< By selecting such a low difference the 

m < &j b mtso ed mdth maxima ' * 

predetermined positions. In an embodiment in the disc format with headers, which format ts 
described above with reference to Figures l*m&-% the maximum interference can be located 
relative to the headers. In particular the. maximum interference is located as far as possible 
before the headers, so that the headers can be reliably detected, because the phase locked loop 
, s < r*\ t ^ x do, i is t ^w to 

and the phase difference of the wobbles confining a land between two adjoining zones Is 
substantially zero near the headers. An advantageous choice is a difference of only one wobble 
rn each track portion, so that the maximum interference can be located in the middle of the 
boundary track port-on and the minimum at the header. 

Figure? ws sen f.n meraied at a s z boundary he rst signal 91 
has a number of periods n, and may be generated scanning the last track of a zone for a foil 
torn. The third signal be is generated from the mat track wuhm tne neat zone, ano has n 4 
The s< >nd - is general > ; % < ] 1 ^ u 5 1 

shows the Interference from combining the servo signals of two different wobble frequencies. 
A» m t\CK m'M c > o v- . i^nm a ^t emm04at>-1 

locations. The second signal 92 is generated when scanning an intermediate land between two 
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zones having wobble grooves, so that the signal is the sum of two wobbles and complete 
extmoi msoeet t di emmembod mo * -v nt ienn>..a ^ c e>>ed >> cre^u i d 

■> , i - > U \ ' s O 0 . 

extinctions occur. The boundary tracks may be skipped when recording data, or a phase locked 
bop may be controlled to keep in lock when a (partial) extinction 94 occurs, 

s>^>> Us, i w < w , C\ n In 

upper track 100 is a groove mterrnpted by a header including a groove header 104, ana 
continued after the interruption. Adjoining is second track 101 formed by a laud, and 
interrupted by the header including a land header 105. The land groove pattern is repeated 
over the recording area. The grooves are provided with a transverse modulation of the 
position, the so called wobble, one period being indicated by arrow 102. At a predetermined 
d s lehcade iniemit the huu wo? - 

O \ i ) S i % t ~ * v " - Ksit ? d Ui I Hi 

other values may be used, for instance in a pattern indicating further control information. In an 
embodiment the phase jumps are radially aligned, which is shown in Figure 10. The alignment 
minuniy.es crosstalk in groove only patterns and gives a clear phase jump signal when 
scanning a boundary .tend in a tend/groove pattern. 

0 x | < j s id track p > > ne bourid&n 

The zoned disc has been described above wnh reference to Figures 3 and 7. In the drawing the 
centre of i I t d to he down be I ov r utsvard from 

the centre, (a ipward ir thedrav n| ihc ower part o the 0 sure hows irstzone ofwh h 
last track 108 is continued as first track 109 of the next zone. Although phase jumps 1 10 in the 
first zone am aligned and also phase jumps 103 in the second zone arc aligned, at the boundary 
land dt pice: tl gotoem evtsis due to the :a,< ti at me numh n o! u> ! Mes m , tum is 
increased. .In the example shown the phase jump has been selected to occur at one full wobble 
he.OK.tK p j i may > other pas h 

osdion. b ) he distance eonesponds a fixed 

lumber of channel bits, v ' - c he same de > t >osi 'it n ton in 

the headers. 

Uthougi the invention I ■, been on ained b> ; bod 'foot or d{ 

s t er ther numb comb >n of nombet 

ei » >V5 I o ention, Als iisc ) f s a \ ri t t 5 ' 

m^H * c.i t\ ti.^vo u,J' aJvs- id on tuv 

Further, the invention hes m each and every novel feature or combination of features 
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t ) j s srising a recording i i ord dat coc n< U 

marks at a recording density , she recording area comprising circular or spiral tracks provided 

, {, , >- t i \ v 1 > * > " T 

Vkhichh^jd '5 ) III ' i < H IvJ H a •> htu 

5 portions compose periodic characteristics, 
Jl ra< er -co 5 t i 

the phase oi the ^ ^ * «. * < ^ * , ^ x x uphow pimp ;.a c ;>^d distance 

before each header. 

1.0 a. Optical disc as churned in claim i . ch >rac e; teed in that the phase jump is a 

phase inversion. 

3, n 2, charae periodic 
characteristics compose a radial track wobble. 

15 

4, Optica! disc as claimed m cMm 1,2 or 3, characterized in that the headers are 
radially aligned and the corresponding phase jumps are radially aligned. 

5, Opucal disc as claimed in claim 1, 2, 3 or 4, characterized in that the 
20 , ( i f ! let den 

6, Optical disc as claimed in any one of the claims 1 to 5. characterized in that the 
nil area comprises recorded data. 

25 7. Optical c ad in claim 6, cm i in that the optical ^< > 

read-only type: 

■$, R-x r i „u>,u om » x . v I-' - s , ^< 

, - x a As and being prodded v.tlt sonopa k> on 
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headers alternating with track portions, which track portions comprise periodic characters sties, 
and which headers comprise position inferrftatkm encoded at a header density, 

b ch > -> - > c ! m N 1 Vs N ' 

nositmnmg the recording ead n a u^a ^not n 1 ^ croon * mng means 

f s « i <' ! i t , i cos t s. ! <■ dt m m 

pirn, oi u *x ! - v t n< <u i^'f" >d 

% Recording device as claimed in claim 8, characterized in that the .recording 

< ) ml ? rt t >eed f records 

pen-; dk t era rn tit 

El tca< d r reads ng da " *' n disc, \ ch optic hse has i 

recording area comprising circular or spiral tracks and being provided with a servopattem 
comprising .lUsnut-ns 'smb oaek : * ' track ponions compose periodic 

characteristics, and which headers comprise position information encoded at a header density, 
which device comprises a read head, re^d control means and positioning means for positioning 
the read head on a track at a position to be mad, the positioning means comprising header 
detecting means tm rcme uc;hcp>o to so romtheheadem 
cnarnU k ntli* nn t t wo s * <r 5 ^ <■ ' J 11 

phase i no t j t i before each heade? 

1 i , Read device as claimed in claim 10, characterized in that the read control means 

m dferrc bed; afroi an area of it * - dedareab) 

adjusting the reading speed doting scanning the unrecorded area in dependence on the periodic 
characteristics. 

12 m v m i ' • 1 u ' 

detecting means are arranged for detection the phase jump during scanning an unrecorded area 

for retrieving data from an area of the track following the unrecorded area. 
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